Characterization of a Saccharomyces cerevisiae homologue of Schizosaccharomyces pombe Chk1 involved in DNA-damage-induced M-phase arrest.
Chk1 is an evolutionarily conserved protein kinase that plays an essential role in mediating G2 arrest in response to DNA damage in Schizosaccharomyces pombe and human cells. It functions by maintaining the inhibition (by phosphorylation of a specific tyrosine residue) of the cyclin-dependent kinase Cdc2 that initiates the G2/M transition. Here, we characterize a structural homologue of Chk1 in the budding yeast Saccharomyces cerevisiae. In this organism, G2/M arrest following DNA damage is considered to be independent of tyrosine phosphorylation of the Cdc2 homologue Cdc28. Nevertheless, a partial defect in G2/M-phase arrest following treatment with ionizing radiation, but not UV radiation, is associated with deletion of CHK1. The fact that such an effect remains detectable in cells synchronized with the microtubule inhibitor nocodazole prior to gamma irradiation implies the existence of a CHK1-dependent checkpoint in M phase. We conclude from epistasis analysis that Chk1 participates in the Pds1-dependent subpathway of M-phase arrest. In spite of the partial checkpoint defect of the chk1 mutant, the survival of colony-forming cells is not notably decreased following UV and gamma irradiation. In two-hybrid screens, we identified a heme-binding stress protein (encoded by the yeast ORF YNL234W), a protein involved in genomic silencing (Sas3) and Chk1 itself as interacting partners of Chk1.